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摘  要  
硅藻是浮游植物的主要组成类群，与浮游植物群落演替和赤潮发生密切相关。
我国长江口及临近海域近十几年来频发赤潮，其发生机制比较复杂，为了探讨硅







属 340 种，有 42 种是有潜在赤潮风险的藻种。浮游硅藻群落主要以近海低盐性
群落和近海广温广盐性群落（包括暖温带和热带）为主，主要的硅藻种类有：骨
条藻（ Skeletonema spp. ）、具槽直链藻（ Melosira sulcata ）、拟菱形藻
（Pseudo-nitzschia spp.）、角毛藻（Chaetoceros spp.）、圆筛藻(Coscinodiscus spp.)
等。研究期间，样品中平均硅藻细胞丰度总体呈上升趋势，其中春季航次样品密
度在 2011 年最高，平均细胞密度为 1.8*105cells/L。广布种硅藻占比有不断增多
的趋势。近五年来，暖水种的种类占比也逐渐增多，在 2013 年的样品中，暖水




赤潮，最高细胞密度可达到 1.03*107cells/L, 高值区主要出现在 ra、rb 断面。 









































  Diatom is one of the most important parts of phytoplankton and is closely related to 
the succession of phytoplankton community and red tide. Red tides are frequently 
reported in Changjiang Estuary and its adjacent waters in the past decades. In order to 
study the relationship between red tides and the diatom species composition, the 973 
Project from 2002 to 2013 offers 19 cruises in the frequent harmful algal blooms 
areas of the East China Sea (i.e. Changjiang Estuary and its adjacent waters), and 
from which 3417 water and net samples are collected. Diatoms were found to be in 
the dominance compared to other phytoplankton for most of the times, and the 
average cell densities tend to reach a peak in the cosatal surface waters (few times in 
middle waters) in general, while that in the bottom waters are usually low. 71 genera 
and 340 species of diatoms were identified in the water samples and 42 species of 
those have potential risk causing diatom blooms. The average cell densities showed a 
general increasing tendency and the highset cell density in spring was found in the 
year 2011(about 1.8*105cells/L). Coastal stenohaline species and 
eurythermal-euryhaline species including Skeletonema spp., Melosira sulcata, 
Pseudo-nitzschia spp., Chaetoceros spp. and Coscinodiscus spp. are frequently 
distributed during the 19 cruises. In the study of the geographical distribution 
characteristics of diatoms, widely-distributed spices and warm water species are 
increasing in the species composition. In 2013, the percentage of warm water species 
is 7 times more than that in 2011. The genus Skeletonema is a wordwide distributed 
planktonic diatom, which is frequently reported to be the cause of red tides in ECS 
waters. And its maximum of cell density is 1.03*107cells/L in ra and rb station.  
  The morphological characteristics of Skeletonema that belongs to a same species, 
such as mean number of cells per chain, chain length, cell diameter and cell height 
can be modified a lot in different marine habitats. According to this phenomenon, an 
indicator can be constructed for detecting environmental change by biological 















two Skeletonema species S. dohrnii and S. marinoi are cultured with varying factors 
such as light intensity, temperature or salinity change etc. aiming at studying the 
morphological response of typical speicies to various environmental factors in culture. 
There is a tendency of decreasing of the S. dohrnii and S. marinoi’s cell diameter and 
chain length with the increase of temperature, nitrate and light intensity. In the salinity 
of 15-20‰，all the morphological characteristics of S. dohrnii except for the mean 
number of cells per chain reached a peak, which could be attributed to the optimum 
salinity for its growing. The same result that goes for S. marinoi is in the salinity of 
20-25‰. 
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游硅藻群落组成的变迁以及为赤潮防治提供科学依据，自 2002 年春季起至 2013
年，有间断地对长江口、舟山附近海域进行了物理、化学、生物等方面的综合调
查。本文通过对 2002-2013 年间该海域不同季度 19 个航次的大面站位采集的浮
游硅藻样品进行分析，研究了东海赤潮高发海区的硅藻种类组成、种群结构特征、
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图 1.1 中心纲硅藻壳环面观 [11] 
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